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Abstract 

Purposes: The incidence of thyroid cancer has increased annually, and has a heavy 
psychological and economic burden on society and individuals. Based thyroid cancer 
data from patients treated in Liaocheng People's Hospital from 2015 to 2018, with 
Chinese national and regional characteristics, in this study, we addressed the con- 
troversy of which initial thyroid surgical mode, lobectomy or total thyroidectomy, is 
most effective. 

Methods: Clinical and pathological data from 2108 patients with thyroid cancer, who 
were initially diagnosed and treated surgically, were collected from the Department of 
Thyroid Surgery. Among them, there were 1001 cases who underwent open operation 
with total thyroidectomy + central lymph node dissection; meanwhile, 1107 cases 
were treated with neck lateral lymph node dissection at the same time. 

Results: The overall metastasis rate of all patients was 57.23%. Even the lymph node 
metastasis of papillary thyroid microcarcinoma (PTMC) was as high as 48.97%. When 
the mass rose above 2 cm, the proportion of metastasis increased to 77.22%. When the 
tumor was complicated with bilateral and multiple high-risk factors, the proportion 
of metastasis was 65.27% and 72.21%, respectively. When the tumor breaks through 
the capsule, the metastasis rate was 67.08%. With the increase of tumor diameter, the 
metastasis of cervical lymph nodes ranged from 22.54% to 73.33%, which showed 
positive correlation. 49.32% of patients had lymph node metastasis in the lateral cer- 
vical region. When the diameter of the tumor reached T1c level, the metastasis of 
the cervical lymph nodes was 56.91%, and the number of metastatic cases above T1c 
level accounted for 69.96% of the total metastatic cases. 

Conclusion: The degree of malignancy of thyroid cancer depends on tumor genome 
evolution. Rates of neck lymph node metastasis are high, particularly among patients 
with risk factors for poor prognosis. It is recommended that initial treatment should 
comprise at least total thyroidectomy + central lymph node dissection in China, to 
avoid the risks associated with secondary surgery and effects on patient quality of life. 
When the tumor diameter exceeds | cm, the risk of cervical lymph node metastasis is 


high, and we recommended lateral lymph node dissection. 


This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original 


work is properly cited. 
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1 | INTRODUCTION 

In the past 30 years, the incidence of thyroid cancer has 
been increasing annually worldwide, with the incidence in 
China also rising. In 2012, the number of new cases and 
deaths from thyroid cancer in China accounted for 15.6% 
and 13.8%, respectively, of the global total. It is estimated 
that by 2019, thyroid cancer will become the third most 
common malignancy in women in the United States, lead- 
ing to medical expenditure of approximately $19-21 bil- 
lion, representing a heavy economic burden on both society 
and individuals.’ 

Differentiated thyroid carcinoma accounts for 80%—-90% 
of thyroid cancer incidence and the most common metasta- 
sis is the cervical lymph nodes, which seriously influence 
patient prognosis. Therefore, effective and appropriate sur- 
gical treatment of differentiated thyroid carcinoma is of 
great clinical significance. Total thyroidectomy and lobec- 
tomy remain the main primary surgical interventions for 
thyroid carcinoma. To date, there has been no large sample 
randomized controlled clinical trial to compare these two 
methods, hence their relative efficacy remains controversial 
and comparative studies have relied mainly on retrospec- 
tive analyses.” This indicates that, although the progress of 
papillary thyroid carcinoma (PTC) is slow, the ability and 
tendency to metastasize to lymph nodes and even distant 
organs are consistent with other malignancies. In general, 
it is unscientific to classify malignant tumors based on 
tumor size. The invasiveness and distant metastatic abil- 
ity of tumors are derived from the evolution of the tumor 
genome.** There are still different opinions on whether 
to perform preventive lateral neck lymph node dissection. 
The focus of debate is on the following aspects: preventive 
lateral neck lymph node dissection needs to expand neck 
incision and affect appearance; lateral neck lymph node 
dissection can cause shoulder syndrome, which seriously 
affects the patient's quality of life; differentiated thyroid 
cancer is slow to develop, as long as it is closely followed 
by diagnosis, allowing treatment when suspicious lymph 
nodes are found.° 

We collected clinical and pathological data from 2108 
patients undergoing treatment at the Department of Thyroid 
Surgery, Liaocheng People's Hospital, and analyzed their 
responses to current treatment approaches. Using accurate 
clinical data, we aimed to settle the controversy about appro- 
priate treatments for thyroid cancer and determine the most 
appropriate initial surgical intervention for patients in China 
with this condition. 


2 | METHODS 

This study was a retrospective analysis of a total of 2108 
cases of PTC treated and undergoing surgery from | January 
to 31 December 2018 in the Department of Thyroid Surgery, 
Liaocheng People's Hospital, Clinical Hospital of Shandong 
First Medical University, China. All patients underwent 
fine needle aspiration before surgery, and had pathologi- 
cal diagnoses of papillary carcinoma or suspected papillary 
carcinoma. 

Surgical procedures were as follows: all the enrolled patients 
underwent total thyroidectomy, and were randomly enrolled in 
the two surgical methods. 1001 cases were treated with total 
thyroidectomy + central node dissection. Total thyroidec- 
tomy + central lymph node dissection + lateral neck node dis- 
section were performed in 1107 cases. For patients <18 years 
old, informed consent was obtained from both parents. 

Surgical methods were based on the guidelines of Chinese 
Thyroid Cancer (CTA), following the experience of clinical 
professors. We confirm that all methods were performed in 
accordance with the relevant guidelines. 

Written informed consent for participation in this study 
was obtained from each patient after full explanation of the 
purpose and nature of all procedures used. All patients agreed 
to receive total thyroidectomy. The study was conducted in 
accordance with the Declaration of Helsinki. The ethical ap- 
proval number is 2016071. 

Before surgery, patients and their families were fully in- 
formed and discussed the implications. 

Pathological data were obtained from the Department of 
Pathology, Liaocheng People's Hospital, Clinical Hospital 
of Shandong First Medical University, and were based on 
postoperative analysis of paraffin-embedded tumor sam- 
ples. Pathological data were stored in a unified database, and 
comprise standard information, including preoperative fine 
needle biopsy cytology pathology, intraoperative rapid fro- 
zen pathology, and postoperative routine paraffin pathology. 
Information on all patients was systematically coded in a sin- 
gle computer file. Data from this system were exported for 
statistical analyses. 


3 | RESULTS 

All patients were treated directly after discovery of the le- 
sion, without any observation period. Cases included 416 
males and 1692 females, and were 13-79 years old, with 285 
cases aged <35 years (Table 1). 
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TABLE 1 The age and gender of patients 


Age Male Female Total 
<20 8 26 34 
<30 37 60 97 
<40 112 454 566 
<50 108 511 619 
<60 87 402 489 
<70 49 204 253 
>71 15 35 50 


The pathological subtypes present among the 2108 cases 
of PTC were classical (n = 2051), follicular variant (n = 45), 
tall cell variant (n = 8), and solid variant (n = 4) (Figure 1; 
Table 2). 

There were 2108 cases of thyroid papillary carcinoma, 
1001 cases of total thyroidectomy + central lymph node dis- 
section, and 1107 cases of total thyroid dissection + central 
lymph node dissection + cervical lymph node dissection. The 
central region of the lymph nodes was known as level VI, 
and the lateral cervical region was dissected in level II-V. 
The average metastasis rate was 57.23%. The proportion of 
metastasis was positively correlated with tumor diameter, 
from 36.22% to 77.22%. However, T3 patients may have a 





low rate of lymph node clearance due to irregular surgical 
treatment or intraoperative surgery strategies, resulting in 
deviations in data (Tables 2 and 3). The proportion of thy- 
roid micropapillary carcinoma was 55.12%, and the lymph 
node metastasis rate was 48.97% (Table 4). According to 
our clinical practice, and to facilitate the statistics of clinical 
data, we artificially classified the tumor diameter as follows: 
Tla < 0.5 cm, 0.5 cm <T1b < 1 cm, 1 cm < Tle < 2 cm, 
2 cm < T2 < 5 cm, T3 > 5 cm. 

There were 773 bilateral tumors, accounting for 35.17%, 
and the transfer rate was 65.27%. There were 547 cases of 
multiple tumors, accounting for 24.89%, and the transfer rate 
was 72.21%, and 343 cases of bilateral combined multiple 
tumors, accounting for 15.61%, and the transfer rate was 
74.05%. There were 483 cases of tumor broke through the 
membrane, accounting for 22.91%, and the metastasis rate 
was 67.08% (Table 5). When the tumor is combined with 
bilateral, multiple, and breakthrough membranes, the metas- 
tasis rate is higher than the average transfer rate, and the anal- 
ysis has statistical significance. 

In 1001 cases, only central lymph node clearance was 
performed, accounting for 47.48%, and the transfer rate 
was 41.86%. In 1107 patients, cervical lymph nodes were 
increased, accounting for 52.51%, and the transfer rate was 
74.44% (Table 6). With the increase in tumor diameter, the 
overall metastasis rate increased from 42.96% to 87.88%, of 


FIGURE 1 
cancer identified in this study. (A) Classical 


Histology types of thyroid 


type papillary thyroid carcinoma (PTC). (B) 
Follicular variant PTC. (C) Tall cell variant 
PTC. (D) Solid variant PTC. All images are 
40x magnification 
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TABLE 2 Thyroid cancer pathology, 
diameter, and metastasis 


Pathological subtypes 


Number of cases 
Item 

Tla 

T1b 

Tic 

m2 

T3 


Collection 


TABLE 3 The diameter and metastasis of thyroidectomy + central 
node dissection 


Item Case Ratio Metastasis Ratio 

Tla 300 29.97% 99 33.00% 
Tlb 370 36.96% 170 45.95% 
Tle 235 23.48% 119 50.64% 
T2 85 8.49% 41 48.24% 
T3 11 1.10% 5 45.45% 
Collection 1001 434 43.36% 


which patients with T3 may have a relationship with surgical 
treatment or surgical strategy during surgery, and the lymph 
node metastasis rate (80%) is lower than that of T2 (87.88%), 
and there is a discrepancy in the data (Table 7). The metas- 
tasis rate of cervical lymph nodes was also positively cor- 
related with tumor diameter, from 22.54% to 73.33%. Neck 
lateral metastasis occurred in 546 of all tumors, accounting 
for 49.32% (Table 7). 

25.56% of patients had negative lymph nodes in the 
central and neck regions, and 25.11% of patients had only 
central lymph node metastasis, that is, 50.67% of patients 
had cervical lymph nodes that were safe. The proportion 
of patients with metastasis in both the central area and the 
neck area was 42.55%, of which 39.49% were from Tic 
patients. In all patients with positive lymph nodes in the 
central area, 62.88% of the patients had cervical metasta- 
sis. Only 6.78% of patients had jump metastasis, that is, 
the central lymph nodes were negative, and cervical lymph 
node metastasis occurred, of which Tlc patients accounted 
for 30.67%, and Tlc and above patients accounted for 
78.55% (Table 8). 
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Follicular Tall cell Solid 
Classical variant variant variant 
2051 45 8 4 
Case Ratio Metastasis Ratio 
442 20.97% 160 36.20% 
720 34.16% 409 56.81% 
604 28.65% 428 70.86% 
316 14.99% 244 77.22% 
26 1.23% 17 65.38% 
2108 1258 57.23% 


Of the patients with Tla, 57.04% did not have metastasis. 
In T1b, there was no metastasis in 31.71% of lymph nodes, 
30.57% had only central lymph node metastasis, and 32.57% 
had metastasis in central and neck regions. In Tlc patients, 
50.41% of patients had metastasis. In T2 patients, the metas- 
tasis rate was 61.04%, and in T3 patients, it was as high as 
53.3% (Table 9). 

In addition, we enumerated the number of cases of surgery 
for thyroid cancer at our hospital from 2009 to 2018, and the 
results demonstrate that the number of cases generally rose 
annually by 4.72%-18.16% (Figure 2). In the Information 
Age, people can get the medical information they need more 
conveniently. With people's increasingly rich material and 
cultural life, people pay more and more attention to personal 
physical health, thus more people will consciously take the 
initiative to have a physical examination. At present, in the 
era of medical technology innovation, the medical level of 
clinical, pathological, and imaging doctors has been con- 
stantly improved, and the popularity of high-resolution tech- 
nical equipment and more accurate diagnosis technology has 
increased the diagnosis rate of thyroid cancer. 


4 | DISCUSSION 

According to the results of the SEER database of the National 
Cancer Center of the United States, the incidence of both 
PTC <1.0 cm and thyroid cancers 1.0-4.0 cm increased from 
1980 to 2010, especially among highly educated groups.’ 
Statistical data from the United States and South Korea show 
an increase in the incidence of thyroid cancer. Further, the 
results of surveys in Denmark, Finland, Israel, Japan, Spain, 
and Switzerland also demonstrate increases in thyroid can- 
cer incidence, which is mainly PTC, with significant sex 


TABLE 4 The proportion and clinical characteristics of patients with papillary thyroid microcarcinoma 


Cases Proportion Metastasis 


1162 55.12% 569 


Proportion 


48.97% 


Central lymph Lateral neck 
node Proportion lymph node Proportion 
405 34.85% 164 14.11% 
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TABLE 5 The surgery and high-risk factors of thyroid cancer 


Item Case Ratio Metastasis Ratio 

Bilateral 773 35.17% 508 65.27% 
Multiple 547 24.89% 395 7221% 
Both 343 15.61% 254 74.05% 
Capsule invasion 483 22.91% 324 67.08% 


differences in the relative extent of the rise. This phenom- 
enon cannot be fully explained by improvements in the sen- 
sitivity of testing methods, nor increased awareness among 
doctors and patients of screening.” Scholars from other coun- 
tries have actively researched the risk factors associated with 
thyroid cancer, and found that autoimmune disorders, ion- 
izing radiation, iodine intake, estrogen, environmental endo- 
crine disruptors, negative psychosocial factors, and heredity 
may contribute to increases in thyroid cancer incidence.!°! 

From 1984 to 2010, the incidence of differentiated thy- 
roid carcinoma in the United States increased, with tumors of 
diameter <0.5 rising by 5.09%, while those of 0.5-0.99 cm 
in diameter increased by 8.45%, average diameter tumors 
(1.0-1.99 cm) by 3.42%, and large tumors >2.0 cm by 2.96%. 
These data suggest that most papillary thyroid microcarci- 
noma (PTMC) will develop into tumors with diameter >1 cm, 
but over varying periods of time. In particular, the possibility 
of dedifferentiation increases with prolonged tumor-bear- 
ing time and patient age. 1>! It is generally recognized that, 
over time, the degree of malignancy and dedifferentiation of 
PTC tumors increase; however, when the level of malignancy 
changes, what causes changes in the tumor genome has not 
been fully or satisfactorily explained. '* 

As available therapies for thyroid cancer are effective, 
there is little drive for early diagnosis and surgical treat- 
ment, which is counterintuitive and violates the basic prin- 
ciples of pursuing early detection, with the aim of early 
diagnosis and treatment of malignant tumors. In addition, 
the psychological pressure on patients of the uncertainty 
of following up while waiting for the diagnosis of ma- 
lignancies to change before taking action is undoubtedly 
considerable. Cancer does not have specific Chinese char- 
acteristics. In 2014, the Memorial Sloan-Kettering Cancer 
Center in the United States launched a “wait-and-see” 
program for patients with thyroid cancer.'> Patients diag- 
nosed with microcarcinoma of the thyroid could choose 
not to have it removed for a while, but rather to have it 


checked regularly; however, the vast majority of patients 
with PTMC did not hesitate to choose surgical treatment. 
Further, some patients who chose the observation option 
eventually asked for surgery, and doctors feared being sued 
for missing the optimal treatment time. Early treatment is 
not only effective, it is also associated with reduced risk 
and fewer complications. '© Once lymphatic metastases, or 
distant lung and bone metastases, occur, the cost of med- 
ical care often increases considerably, which can even en- 
danger the life of the patient. 

According to our clinical and pathological data, as the 
diameter of the mass increases, the proportion of lymph 
node metastasis increases, from 44.68% to 77.53%. The 
proportion of micropapillary carcinoma <1 was 47.10%, 
and the rate of lymph node metastasis was 46.92%, which 
did not mean that the risk of microcarcinoma was low. 
Lymph node metastasis is also an indicator of malignancy. 
With the passage of time, the tumor size, the proportion, 
and the number of lymph node metastasis will further in- 
crease, leading to disease progression, the difficulty and 
risk of surgery, and the risk of recurrence and metastasis 
gradually increased. When the mass rises above 2 cm, the 
lymph node metastasis ratio rises to 77.53%, indicating that 
thyroid papillary carcinoma is progressing, and the malig- 
nant degree and the disdifferentiation increase, although 
there is no way to evaluate and predict it. 

Compared with the National Comprehensive Cancer 
Network (NCCN) and the American Thyroid Association 
(ATA) guidelines for the diagnosis and treatment of dif- 
ferentiated thyroid cancer, Chinese guidelines for patients 
undergoing thyroid surgery to remove all indications do not 
include any specific age-based requirements. The NCCN 
guidelines recommend that patients with PTC aged <15 
or >45 years should undergo total thyroidectomy. While 
the ATA guidelines recommend total thyroidectomy for 
all patients with PTC with tumor diameters >1 cm, unlike 
Chinese guidelines. Further, total thyroidectomy is also 
recommended for all patients with thyroid nodules in the 
contralateral gland and for patients with PTC with tumor 
diameters 1.0—1.5 cm, aged >45 years. In addition, Chinese 
guidelines indicate that all patients with differentiated thy- 
roid cancer should receive central region lymph node dis- 
section, as this provides effective protection from recurrent 
laryngeal nerve and parathyroid gland involvement. The 
NCCN and ATA guidelines recommend no dissection of 


TABLE 6 The metastasis of thyroid 


Item Case Ratio Metastasis Ratio 
cancer 
Total thyroidectomy 1001 47.48% 419 41.86% 
Central lymph node dissection 
Total thyroidectomy 1107 52.51% 824 74.44% 


Central lymph node dissection 
Lateral neck node dissection 
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TABLE 7 The metastasis of lateral neck node 
Case Metastasis Cervical 
Tla 142 61 32 
12.83% 42.96% 22.54% 
Tlb 350 239 i52 
31.62% 68.29% 37.71% 
Tie 369 309 210 
33.33% 83.74% 56.91% 
m2 231 203 161 
20.87% 87.88% 69.69% 
T3 15 12 11 
1.35% 80% 73.33% 
Collection 1107 824 546 
74.44% 49.32% 


the central lymph node without involvement, except for ab- 
normal palpation or clear metastasis diagnosed by puncture 
biopsy. Total thyroidectomy can have advantages for pa- 
tients, including: (1) single treatment of multiple lesions, 
particularly bilateral cancer lesions; (2) facilitates post- 
operative monitoring of tumor recurrence and metastasis; 
(3) beneficial for postoperative p! treatment; (4) reduces 
the recurrence rate of tumors and the probability of reop- 
eration, which avoids increasing the incidence of serious 
complications due to reoperation; (5) accurate assessment 
of postoperative staging and risk stratification of patients; 
(6) prevention of recurrence of thyroid cancer from devel- 
opment into poorly differentiated thyroid cancer. 

The bilateral tumor metastasis rate is 65.27%, the re- 
current cancer metastasis rate is 72.21%, the tumor break- 
through membrane metastasis rate is 67.08%, and the 
metastasis rate is higher than the average metastasis rate. 
The analysis is statistically significant. When combined 
with high-risk factors, such as bilateral lesions, multiple le- 
sions, and tumor rupture membranes, the lymph node me- 
tastasis rate will increase significantly. 17 Tt is recommended 
that we conduct more comprehensive preoperative clinical 
assessments to facilitate us to obtain more comprehensive 
patient disease information. Thyroidectomy and central 


TABLE 8 The metastasis of central and 


lateral neck node Coe oes 
0-0 283 
25.56% 
0-1 75 
6.78% 
1-0 278 
25.11% 
1-1 471 


42.55% 
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lymph node dissection may be more reasonable, thorough, 
and safe procedures for clinicians to consider. At present, 
some preoperative examinations used in clinical practice 
cannot reveal suspected cancer lesions in the contralateral 
glandular lobe. Total thyroidectomy completely removes 
any such lesions and glands with potential lesions, thereby 
avoiding the risk of undetected cancer lesions, reducing 
the recurrence rate, and improving patient prognosis.'®*!° 
In patients with PTC, thyroid globulin levels can be as- 
sessed postoperatively to determine whether there is resid- 
ual tumor or recurrence. For patients with all thyroid tissue 
removed, there should be no thyroid globulin present in the 
body; hence, if thyroid globulin is detected in the serum, 
it generally indicates that some lesion remains or has re- 
lapsed, which is also an important prognostic indicator. 
Total thyroidectomy increases the incidence of recurrent 
laryngeal nerve and parathyroid gland injury, and any com- 
plications will have a serious impact on the mental health and 
quality of life of patients postoperatively. Therefore, surgeons 
must receive strict guidance and training to reduce or avoid 
surgical complications. Doctors undergoing training who 
may conduct lateral + isthmus + contralateral subtotal thy- 
roidectomy should ensure that very small amounts of non-tu- 
mor thyroid tissue are left on the contralateral glandular lobe 
only to avoid recurrent disease of the laryngeal nerve and 
around the parathyroid gland. Simultaneously, in combina- 
tion with the application of nanocarbon and nerve monitoring 
during surgery, to avoid bilateral recurrent laryngeal nerve 
or parathyroid gland damage, residual thyroid tissue can be 
dealt with using radioactive aa therapy following surgery. 
The cervical lymph node metastasis rate was also posi- 
tively correlated with the tumor diameter. In all tumors, 
49.32% of patients had cervical regional metastasis, of which 
69.40% were Tlc and above tumor patients. Of the patients 
with Tlc, 76.97% had central lymph node metastasis, of 
which 65.50% had cervical lymph node metastasis at the 
same time. Although only 6.78% of patients had jump metas- 
tasis, Tlc patients accounted for 30.67%, and T1c and above 
patients accounted for 78.55%. It is suggested that when 
we treat Tlc patients, we should fully evaluate the preoper- 
ative evaluation. As far as possible, the original lesion and 


Tla Tib Tic T2 T3 
81 111 61 28 2 
28.62% 39.22% 21.55% 9.89% 0.71% 
11 18 23 20 3 
14.67% 24% 30.67% 26.67% 4% 
29 107 98 42 2 
10.43% 38.49% 35.25% 15.11% 0.72% 
2i 114 186 141 8 
4.46% 24.2% 39.49% 29.94% 1.69% 
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TABLE 9 The diameter and metastasis of cervical lymph node 


Cervical Cases 0-0 0-1 1-0 1-1 
Tla 142 81 11 29 21 
57.04% 7.75% 20.42% 14.79% 
Tlb 350 111 18 107 114 
31.71% 5.14% 30.57% 32.57% 
Tle 369 61 23 98 186 
16.53% 6.23% 26.56% 50.41% 
T2 231 28 20 42 141 
12.12% 8.66% 18.18% 61.04% 
T3 15 2 3 2 8 
13.33% 20% 13.33% 53.33% 


metastatic lesion should be cleaned together during the ini- 
tial operation to avoid reoperation. The surgical method can 
consider cervical lymph node clearance. Thyroid cancer has 
a good prognosis and long survival. Therefore, we should try 
our best to protect the function of the tumor while improving 
the quality of life. It is recommended to keep the sternoclei- 
domastoid, the internal jugular vein, and the accessory nerve, 
and try to keep the cervical plexus neurocutaneous branch. At 
present, the modified radical neck dissection (MRND) is the 
most commonly used procedure for both thorough surgery 
and preservation of the body function. Lymph node metasta- 
sis of thyroid papillary carcinoma is common to the ipsilat- 
eral side, and it is transferred along the lymphatic drainage 
path. The lymphatic metastasis is usually first to the paratra- 
cheal lymph node, and then drained to the jugular vein lymph 
node (level II-IV) and the posterior cervical lymph nodes 
(level V), or down the trachea to the upper mediastinum. The 
most common site in the sixth district, followed by the neck 
Ill, IV, I, and V levels, and the lymph node metastasis of PTC 
is mainly metastasis. 

At present, surgical treatment of cervical lymph node dis- 
section is recommended for PTC with cervical lymph node 
metastasis. Prophylactic dissection is not recommended. The 
occult metastasis of cervical lymph nodes does not reduce the 
survival rate of patients, so prophylactic cervical lymph node 
dissection is not recommended in patients with cNO. 

For patients with cN1, lymph node metastasis is anindepen- 
dent risk factor for the survival of patients with >45-year-old 


Case 


PTC.”*! Levels II-IV are the main area of thyroid lymphatic 
drainage, and levels III and IV are the most common lymph 
node metastasis. Domestic experts agree that levels Ila, III, 
IV, Vb are the standard range of cervical lymph node dissec- 
tion.” It is recommended that patients with cervical lymph 
node metastasis confirmed by preoperative evaluation or in- 
traoperative frozen pathological examination receive cervical 
lymph node dissection, but preventive cervical lymph node 
dissection is not recommended.” Reoperation will increase 
the complications of surgery, and it will lead to recurrence of 
disease after thyroid cancer surgery, and even affect survival. 
At the same time, as the number of operations increases, the 
degree of tumor dedifferentiation will increase, and the dif- 
ficulty and risk of surgery will increase. It is impossible to 
completely remove the surgery again, so that the patient who 
can be cured can lose the opportunity to cure.” 

Thyroidectomy can lead to complications, primarily para- 
thyroid injury (3%-5%) and recurrent laryngeal nerve injury 
(1%-5%). It is accepted that patients who undergo total or 
partial thyroidectomy must use thyroxine replacement, or 
even suppression, therapy for the rest of their lives.” Data 
from our hospital related to hypocalcemia, hoarseness, and 
sensory dysfunction of the shoulder after thyroid surgery cur- 
rently undergoing statistical analysis and will be presented in 
future reports. The pathological characteristics of PTC mean 
that analysis of the influence of surgical approach on sur- 
vival and prognosis will be a long-term project, and we will 
continue to analyze follow-up data for these patients. Only a 
small number of patients were found to have BRAF gene mu- 
tations in our study, as there is no comprehensive promotion 
of genetic testing in our hospital, hence not all patients were 
evaluated. 

According to the CTA, endocrine inhibition therapy is 
essential, regardless of surgical approach. Hence, long-term 
endocrine suppression therapy was required for all patients 
with PTC, including those who underwent lobectomy + cen- 
tral lymph node dissection. Radioactive Cai therapy is also 
an important part of comprehensive treatment of thyroid can- 
cer.” All patients with lymph node metastasis, whether in 
the central or cervical region, were treated with 1°! adminis- 
tered at doses of 80-130 mCi, according to risk stratification 
assessment, with additional rounds of treatment if needed, 
based on the results of follow-up observation. 
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The method of treatment of thyroid cancer is influenced 
not only by surgeons, but also by nuclear medicine, imaging, 
and other clinicians, and even by health insurance companies. 
Careful preoperative staging and risk stratification of thyroid 
carcinoma result in better outcomes for patients with thyroid 
carcinoma. This is because such an approach facilitates more 
accurate surgery, and individualized treatment, as well as al- 
lowing collection of data on national trends in this disease. The 
authors consider that surgeons should fully embrace the prin- 
ciples of tumor prevention and treatment, and be mindful that 
thyroid cancer is a malignant tumor; hence, the scope of treat- 
ment should not be reduced unnecessarily, to avoid the need 
for reoperation several years later. Therefore, it is necessary to 
assess patients, according to current scientific knowledge, to 
make a comprehensive judgment of the safety of surgery, the 
willingness of the patient, and medical resources available, to- 
gether with the national considerations and regional factors in 
China, and the degree of acceptance of the operation and possi- 
ble secondary surgery by the patient. Together, this information 
can inform implementation of rational diagnosis and treatment 
plans. 


5 | CONCLUSIONS 

The data from our department inform several important 
points. (1) the incidence of thyroid cancer cases in our hos- 
pital generally rose annually during 2009-2018 from a mini- 
mum of 247 to a maximum of 600 (increase rates from 4.72% 
to 18.16%); hence, thyroid cancer has become a common 
malignancy threatening the physical and mental health of 
patients and representing a dark psychological shadow and 
economic burden on both individuals and society. (2) PTC, 
even PTMC, has a high rate of local metastasis (57.23% and 
48.97%, respectively) as, although it is an inert tumor after 
recovery, high invasiveness can occur on evolution of the 
tumor genome, indicating that it cannot be considered to ex- 
hibit a low degree of malignancy, suggesting that we should 
give more active and thorough treatment. (3) When there were 
complications, such as bilateral lesions, multiple lesions, and 
tumor breakthrough membranes, tumors were highly aggres- 
sive, suggesting that priority should be given to total central 
thyroidectomy lymph node dissection. Postoperative compli- 
cations and long-term follow-up data will be reported in the 
future. (4) There is no need to prevent cervical lymph node 
clearance, but when the mass reaches T1c, the risk of central 
area, neck side area, and jump type metastasis is obviously 
high. It is recommended to give cervical side lymph node 
clearance, so that it is more complete and safer. 


ACKNOWLEDGMENTS 
We thank Shandong First Medical University and Liaocheng 
People's Hospital for supporting this study, and also the 


Cancer Medicine 
eee CO) 





pathology and thyroid surgery staff for their support and 
assistance in conducting this study. We thank everyone in- 
volved in this study for their hard work. 


CONFLICT OF INTEREST 
The authors declare that they have no conflict of interest. 


ETHICS APPROVAL AND CONSENT TO 
PARTICIPATE 

All medical records are legal and reasonable. The study 
was approved and supervised by the ethics committee of 
Liaocheng People's Hospital, affiliated to Shandong First 
Medical University. 


CONSENT FOR PUBLICATION 
Written informed consent for publication was obtained from 
all participants. 


DATA AVAILABILITY STATEMENT 

We confirm that we will share the data underlying the find- 
ings reported in this manuscripts and allow researchers to 
verify the results presented, replicate the analysis, and con- 
duct secondary analyses. 


ORCID 
Yongkun Wang ® https://orcid.org/0000-0001-5705-8674 


REFERENCES 


1. Ahn HS, Kim HJ, Welch HG. Korea's 
cer epidemic-screening and overdiagnosis. N Engl J Med. 
2014;371(19):1765-1767. 

2. Alwithenani R, DeBrabandere S, Rachinsky I, MacNeil SD, 
Badreddine M, Van Uum S. Performance of the American Thyroid 


thyroid-can- 


Association risk classification in a single center cohort of pediatric 
patients with differentiated thyroid cancer: a retrospective study. J 
Thyroid Res. 2019;2019:53903 16. 

3. Bilimoria KY, Bentrem DJ, Ko CY, et al. Extent of sur- 
gery affects survival for papillary thyroid cancer. Ann Surg. 
2007;246(3):375-384. 

4. Chen Y, Gao X, Cao M. A case-control study of risk factors for 
thyroid cancer. Public Health in China. 2014;30(7):955-957. 

5. Choi WR, Roh J-L, Gong G, et al. Multifocality of papillary thy- 
roid carcinoma as a risk factor for disease recurrence. Oral Oncol. 
2019;94:106-110. 

6. Conzo G, Polistena A, Calò PG, et al. Efficacy of combined treat- 
ment for anaplastic thyroid carcinoma: results of a multinstitutional 
retrospective analysis. Int J Surg. 2014;12(suppl 1):S178-S182. 

7. Dettmer MS, Schmitt A, Komminoth P, Perren A. Poorly differen- 
tiated thyroid carcinoma: an underdiagnosed entity. Der Pathologe. 
2020;41(S1):1-8. 

8. Dong F, Zhang B, Shan G. Epidemic situation and influential fac- 
tors of thyroid cancer in China. China Cancer J. 2016;26(1): 
47-52. 

9. Esnaola NF, Cantor SB, Sherman SI, Lee JE, Evans DB. Optimal 
treatment strategy in patients with papillary thyroid cancer: a deci- 
sion analysis. Surgery. 2002;130(6):921-930. 


1622 | 





10. 


12. 


14. 


15: 


16. 


17. 


18. 


19. 


20. 


WUETAL. 





WILE Y-Cancer Medicine oat 





Gimm O, Brauckhoff M, Thanh P, Sekulla C, Dralle H. An up- 
date on thyroid surgery. Eur J Nucl Med Imaging. 2002;29(suppl 
2):447-452. 

Haugen BR, Alexander EK, Bible KC, et al. 2015 American 
Thyroid Association management guidelines for adult patients with 
thyroid nodules and differentiated thyroid cancer: the American 
Thyroid Association Guidelines Task Force on Thyroid Nodules 
and Differentiated Thyroid Cancer. Thyroid. 2016;26(1):1-133. 
Hodax JK, Bowerman K, Quintos JB. Benign thyroid nodules in 
pediatric patients: determining best practices for repeat ultrasound 
evaluations. J Pediatr Endocrinol Metab. 2019;32(8):895-901. 
Huang T. Standard diagnosis and treatment of micropapillary thy- 
roid carcinoma: controversy, conclusion early. J Gen Clin Basis 
China. 2016;23(10):12. 

Ito Y, Miyauchi A, Oda H. Low-risk papillary microcarcinoma 
of the thyroid: a review of active surveillance trials. Eur J Surg 
Oncol. 2018;44(3):307-315. 

Jinggiang Z, Jianyong L. Overtreatment and deficiency of 
micropapillary thyroid carcinoma. Chinese J Pract Surg. 
2016;36(5):520-523. 

Kaliszewski K, Diakowska D, Wojtczak B, Migon J, Kasprzyk A, 
Rudnicki J. The occurrence of and predictive factors for multifo- 
cality and bilaterality in patients with papillary thyroid microcarci- 
noma. Medicine. 2019;98(19):e15609. 

La Vecchia C, Malvezzi M, Bosetti C, et al. Thyroid can- 
cer mortality and incidence: a global overview. Int J Cancer. 
2015;136(9):2187-2195. 

Li N, Du XL, Reitzel LR, Xu LI, Sturgis EM. Impact of enhanced 
detection on the increase in thyroid cancer incidence in the United 
States: review of incidence trends by socioeconomic status within 
the surveillance, epidemiology, and end results registry, 1980- 
2008. Thyroid. 2013;23(1):103-110. 

Mendelsohn AH, Elashoff DA, Abemayor E, St John MA. Surgery 
for papillary thyroid carcinoma: is lobectomy enough? Arch 
Otolaryngol Head Neck Surg. 2010;136(1):1055-1061. 

McDow AD, Pitt SC. Extent of surgery for low-risk differentiated 
thyroid cancer. Surg Clin North Am. 2019;99(4):599-610. 


21. 


22. 


23. 


24. 


25, 


26. 


21: 


28. 


29; 


Morris LG, Wong RJ, Tuttle RM. Ethical considerations when 
counseling patients with thyroid cancer about surgery vs observa- 
tion. JAMA Otolaryngol Head Neck Surg. 2016;142(4):406-407. 
Pellegriti G, Frasca F, Regalbuto C, Squatrito S, Vigneri R. 
Worldwide increasing incidence of thyroid cancer: update on epide- 
miology and risk factors. J Cancer Epidemiol. 2013;2013:965212. 
Gambardella C, Polistena A, Sanguinetti A, et al. Unintentional re- 
current laryngeal nerve injuries following thyroidectomy: is it the 
surgeon who pays the bill? Int J Surg. 2017;41(suppl 1):S55-S59. 
Ruggiero R, Pirozzi R, Gualtieri G. Overview on surgical 
management of papillary thyroid microcarcinoma. G Chir. 
2019;40(2):81-87. 

Vigneri R, Malandrino P, Vigneri P. The changing epidemiology 
of thyroid cancer: why is incidence increasing? Curr Opin Oncol. 
2015;27(1):1-7. 

Wu X, Li B, Zheng C, He X. Predicting factors of lateral neck 
lymph node metastases in patients with papillary thyroid microcar- 
cinoma. Medicine. 2019;98(27):e16386. 

Yan L, Blanco J, Reddy V, Al-Khudari S, Tajudeen B, Gattuso P. 
Clinicopathological features of papillary thyroid microcarcinoma 
with a diameter less than or equal to 5 mm. Am J Otolaryngol. 
2019;40(4):560-563. 

Yang T, Zheng S-Y, Jiao JU, Zou Q, Zhang Y. Radioiodine rem- 
nant ablation in papillary thyroid microcarcinoma: a meta-analy- 
sis. Nucl Med Commun. 2019;40(7):711-719. 

Xiangqian Z, Chen P, Ming G, et al. Risk factors for cervical lymph 
node metastasis in papillary thyroid microcarcinoma: a study of 
1,587 patients. Cancer Biol Med. 2019;16(1):121-130. 


How to cite this article: Wu Z, Han L, Li W, et al. 
Which is preferred for initial treatment of papillary 
thyroid cancer, total thyroidectomy or lobotomy?. 
Cancer Med. 2021;10:1614—1622. https://doi. 
org/10.1002/cam4.3743 





